We report here pyrene-based fluorescent porous aromatic frameworks 
Introduction
In recent years, many advances have been made in the design and synthesis of porous organic frameworks (POFs) with good mechanical stability, high surface area, controlled surface functionality, and their wide applications in fields of gas storage, molecular separation and catalysis, etc. [1] [2] [3] POFs prepared by elaborative selection of building blocks and connection via robust covalent bonds, have been classified according to different types of chemical reactions, such as base-mediated aromatic nucleophilic substitution reaction [4] [5] [6] [7] [8] [9] , imide formation reaction [10] [11] [12] [13] [14] [15] , Pd-mediated Sonogashira-Hagihara coupling reaction [16] [17] [18] [19] [20] [21] [22] , Pd-mediated Suzuki coupling reaction [23] [24] [25] [26] [27] , Ni(cod) 2 -mediated Yamamoto coupling reaction [28] [29] [30] [31] [32] [33] , ZnCl 2 mediated nitrile cyclotrimerization reaction [34] [35] [36] [37] [38] [39] , borate ester formation reaction [40] [41] [42] [43] , borate anhydride formation reaction [44] [45] [46] [47] , FeCl 3 -mediated thiophenyl-thiophenyl oxidative coupling reaction [48, 49] , lithium-mediated element-carbon bond formation reaction [50, 51] , etc.
The excellent performances of POFs make themselves appropriate as gas storage media, such as H 2 and CH 4 storage and CO 2 capture, which are current concerns in clean energy and environment issues [52, 62] . Organic chemical pollutants in air as grievous environmental problem have received unprecedented public attention. Porous materials, such as zeolites, activated carbons and inorganic-organic hybrids, have shown their abilities to deal with organic pollutants in some extent [53] [54] [55] [56] . However, their further application has been limited by lower adsorption capacity, broad pore size distribution or low chemical stability in comparison with some reported POFs. Very recently, we have successfully synthesized a series of porous aromatic frameworks (PAFs) [26, 33] , revealing high adsorption capacities for organic chemical molecules such as benzene, methanol and toluene due to their aromatic networks. In this paper, we report the synthesis and 
Experimental

Results and Discussion
Structure Characterizations
FTIR spectroscopy
The structures of PAF-19 and PAF-20 are firstly studied by FTIR spectroscopy. Fig. 2 shows IR spectra of initial monomers and final products. By comparison, it can be found that the characteristic absorption peak for C-Br at 495 cm -1 disappears, which gives an indication for the breakage of the C-Br bonds of TBrPy. In addition, the intense absorption peak associated with alkynyl C-H stretching vibration near 3300 cm -1 from the terminal alkyne groups vanishes.
Meanwhile, a peak with low intensity is observed near 2200 cm -1 in the final product, which is assigned to the alkyne -C≡C-stretching vibration mode. The evidences in the IR results prove that the PAF-19 and PAF-20 are formed by the cross-coupling reaction.
3.1.2.
C CP/MAS NMR
To further reveal the local structures of PAF-19 and PAF-20 networks, solid-state 13 C CP/MAS NMR was performed. As shown in Fig. S1 , all of the carbon signals with a chemical shift in the range of 120-140 ppm are observed, which are related to aromatic carbon atoms of building phenylene groups in the framework. Additionally, the structures with triple-bond linkages have been confirmed by the characteristic resonance of a triple-bonded carbon with a corresponding peak at around 90 ppm. The results of 13 C CP/MAS NMR suggest that this cross-coupling reaction is effective in the synthesis of conjugated organic polymers.
Powder X-ray diffraction
Powder X-ray diffraction (PXRD) was used to investigate the crystallinity of PAF-19 and PAF-20 samples (Fig. S2 ). It indicates that their textures are amorphous. The long-range disorder of structures could be due to the twisting between pyrene units and linkers in the networks (Fig. S3 ) [58, 59] .
Scanning electron microscopy and Transmission electron microscopy
Scanning electron microscopy (SEM) images ( 
Physicochemical Properties
Optical properties
As clearly seen, the colors of PAF-19 and PAF-20 powders are red and yellow, respectively ( S7b) shows a broad emission profile with three main peaks centered at 543, 585 and 623 nm, respectively. These observations are consistent with UV data.
Stability of PAF-19 and PAF-20
The thermal and chemical stabilities of PAF-19 and PAF-20 were investigated. As displayed in thermogravimetric analysis (TGA) curve ( 
N 2 sorption measurements
To characterize the porosities of the PAF-19 and PAF-20 networks, the nitrogen sorption isotherms were measured on the activated samples at 77 K from 0 to 1 bar. As shown in Fig. 5a , the N 2 sorption isotherm of PAF-19 displays a typical microporous feature of a high uptake at the low relative pressure, followed by a steady increase at the high relative pressure. Similarly, an analogous isotherm is observed in PAF-20 sample (Fig. 5b) As well known, the porous materials are good candidates for gas sorption or storage. Based on the consideration of clean energy and environment issues, the gas sorption capacities of PAF-19 and PAF-20 are exemplified by hydrogen and carbon dioxide gases. As shown in Fig. 6a, at 1 Fig. S9 and S10). From the Q stH2 list of similar materials in Table 1 , the Q stH2 of PAF-20 is higher than most of POFs, with an exception of CMP-0-5 (~10 kJ·mol -1 ) [21] . Inspired by this experimental result, more efforts are still underway for the successful design of novel PAF materials with high Q stH2.
CO 2 sorption
Encouraged by the high Q stH2 of PAF-19 and PAF-20, we have an enthusiasm to investigate the Q stCO2 of PAF-19 and PAF-20. As shown in Fig. 7a, at 1 (Fig. 7b) . As expected, PAF-19 and PAF-20 show high Q stCO2 owing to their specific networks, which offer a possible arena to enhance their interactions with CO 2 molecules. It is worth mentioning that the Q stCO2 of PAF-20 is still ranked in a high level among the reported porous materials (Table 1) .
Liquid sorption
Liquid sorption is becoming more and more important, especially for the removal of volatile organic compounds. In this respect, the sorption measurements of organic chemical molecules and water in PAF-19 and PAF-20 have been carried out at 298 K (Fig. 8) . 
Conclusions
We 
Appendix A. Supplementary data
Supplementary data associated with this article can be found in the online version.
Figure Captions: 
Graphical abstract
Targeted synthesis of pyrene-based porous aromatic frameworks has been achieved via Sonogashira-Hagihara coupling reaction. PAF-19 and PAF-20 are highly hydrophobic materials with high methanol and benzene uptakes at the saturated vapour pressure and room temperature.
